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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a mobile terminal 
incorporating a radio communication controller, and in 
particular, to a mobile terminal utilizing a so-called 
hand-over function with which a base station is 
automatically switched so as to continue communications 
when a user moves from one cell to another. 

2. Related Art 

Mobile terminals including mobile phones, when 
located in the cell of a base station, transmit/receive 
voices and data with the base station using a radio wave, 
to thereby perform communications with other mobile 
terminals or fixed telephones via the base station. 

Since mobile terminals are small and light, uses can 
move while speaking. If the moving range of the user is 
within the cell of a base station, no problem arises. 
However, the cell of a base station is invisible, so that 
there may be a case that a user moves over the cell of a 
base station into the cell of another base station. In 
such a case, the communicating condition between the mobile 
terminal and a base station becomes better with the 



destination base station than with the source base station. 
Therefore, it is necessary to change a base station, with 
which the mobile terminal communicates, to the destination 
base station. A mobile terminal utilizes a so-called hand- 
5 over function with which a base station is switched 

automatically when a user moves from one cell to another so 
as to continue communications. 

When a new service is provided from a base station to 
a mobile terminal, a radio wave for the new service uses a 
10 higher frequency in order to avoid the existing frequency 
band. As higher frequency is used, the attenuation factor 
of the radio wave becomes higher. As such, the cell region 
of the base station tends to be smaller. This means that 
as more new services are provided, the number of hand-over 

15 increases. 

A mobile terminal with a PDC (personal digital 
cellular) system adopts FDD ( frequency division duplication) 
in which a transmission frequency band and a receiving 
frequency band are separately existed. Each frequency band 

20 is divided into three, and one of them is used as a time 

slot of the mobile terminal itself. Operations of a mobile 
terminal include processing of a transmission time slot, 
processing of a receiving time slot, and processing of time 
slots other than these. In a time slot where the mobile 

25 terminal does not perform transmission/reception, the 



mobile terminal monitors the strengths of radio waves from 
other base stations with which no communicating state is 
established. 

If certain condition values are indicated in the 
5 radio wave strength from a base station in the 

communicating state and in the radio wave strength from a 
base station not in the communicating state, the base 
station is switched upon request from the mobile terminal. 

In a W-CDMA (Wideband CDMA) system, although each base 
10 station of the same service provider performs 

communications with a mobile terminal using the same 
frequency, each base station is assigned a different 
scramble code. As obvious from the fact that a control 
signal for such as starting a measurement is transmitted 
15 from the base station to a mobile terminal (downward 

direction) , the base station holds an initiative to control 
a hand-over. However, actual measurements and 
announcements to the base station are performed on the 
mobile terminal side. Fig. 2 shows a sequence, which 
20 extracted and translated Fig. 26 of the technical 

specification TS25.303 of W-CDMA. As seen from this Fig., 
it is not necessary to reply all measurement results 
obtained by the terminal as they are. The measurement 
results are notified from the mobile terminal to the base 
25 station according to the independent criteria of the mobile 
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terminal. 

Even in either system, there are following problems 
since all cells of other base stations (destination) , 
adjacent to the cell of the base station (source) (service 
5 area cell) with which the mobile terminal is currently 

connected, are subject to monitoring as hand-over targets. 

First, when a terminal side such as PDC monitors 
surrounding cells, all surrounding cells are subject to 
monitoring. Therefore, cells of base stations, into which 
10 the user has never moved before, are also subject to 
monitoring. Monitoring of these cells is often just a 
waste of electric power, which only causes a shortening of 
the movable time of the mobile terminal. 

Second, as the number of monitoring targets increases, 
15 the period of time assignable to one monitoring target 

decreases. Therefore, it is forced to measure in a short 
period of time, so that a search accuracy is degraded. In 
particular, since a search cycle is shorter and a radio 
wave with a higher frequency is used, comparing with those 
20 of the PDC system, this problem is remarkable in the W-CDMA 
system in which a micro-cell or a pico-cell is used as a 
cell and the number of search targets tends to increase. 

In order to solve these problems, there are 
conventional techniques as described below. 
25 In the technique disclosed in the Japanese Patent 
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Application Laid-open No. 11-075237, a mobile terminal 
makes a preliminary selection continuously for an adjacent 
cell satisfying a certain condition. When a hand-over or 
the like occurs since the strength of the electric field is 
5 lowered, the adjacent cell which is a target of the 
preliminary selection becomes a target of monitoring. 

A technique disclosed in the Japanese Patent 
Application Laid-open No. 2000-209630 applies a different 
cell search algorism depending on whether the mobile 

10 terminal is in the moving state or in the still state. 
When in the still state, a base station which has been 
stored as a hand-over destination by the mobile terminal is 
set as a target to be preferentially searched, and cell 
searches are performed to the base station with high 

15 frequency than to other base stations. On the other hand, 
in the moving state, a base station which is adjacent to 
the base station currently connected is set as a target to 
be preferentially searched for, and cell searches are 
performed to the base station with high frequency than to 

20 other base stations. 

In either technique, an absolute element such as a 
physical distance is set as the basis for cell searches, as 
described above. However, this basis is not a basis in 
which information such as an activity range of a user is 

25 reflected. More specifically, in the technique disclosed 



6 

in the Japanese Patent Application Laid-open No. 11-075237, 
a basis for determination is a quality of service provided 
from surrounding base stations by information elements 
included in a system information message (how many cells 
5 are available for GPRS preferable for data transfer) . 

Further, in the technique disclosed in the Japanese Patent 
Application Laid-open No. 2000-209630, a mobile terminal 
preferentially sets a cell, which is determined as 
appropriate by the base station, as a target of a search. 

10 

SUMMARY OF THE INVENTION 

It is therefore, an object of the present invention 

to predict, with a consideration of a user's activity, a 

surrounding cell to which the user may move, and based on 
15 the prediction, not to monitor cells in which the 

probability of hand-over is low, to thereby improve a 

communication quality . 

In order to achieve the object, the present invention 

accumulates a history of hand-over for continuing 
20 communications by switching a base station when a user 

moves from one cell to another, and based on the history 

data of hand-over, predicts a base station to which the 

user may move as a base station requiring a hand-over 

request. 

25 The "history of hand-over" may include the number of 



hand-over and the latest update time for each base station. 
Further, the "history of hand-over" may be managed by an 
LRU algorithm. 

Further, it is also possible to perform a hand-over 
5 considering the number of hand-over being performed to each 
base station, or to preferentially perform a hand-over to a 
base station in which the number of hand-over being 
performed is larger than a threshold. 

Further, it is also possible to determine, based on 
10 receiving electric power, a SIR (signal interference wave 

output ratio) or a BER (bit error rate) , the .state in which 
the communicating condition with the base station predicted 
as a hand-over target deteriorates. 

The present invention is capable of performing the 
15 aforementioned process as a device or a method. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a flowchart showing the procedure of a 
conventional hand-over; 
20 Fig. 2 is a chart showing a checking procedure of a 

hand-over in the W-CDAM system; 

Fig. 3 is a block diagram showing the structure of a 
mobile phone according to the present invention; 

Fig. 4 is a diagram showing an arrangement of base 
25 stations of a mobile phone network according to the present 



invention ; 

Fig. 5 is a flowchart showing the procedure of a 
hand-over according to the present invention; 

Fig. 6 is a schematic diagram showing a method of 
5 storing the hand-over history of a base station; and 

Fig. 7 is a schematic diagram showing another method 
of storing the hand-over history of a base station. 

PREFERRED EMBODIMENT OF THE INVENTION 

10 As shown in Fig. 3, the main body of a mobile phone 

according to the present invention comprises, a radio 
transceiver 101, a radio data controller 102, a display 103, 
a manipulation input unit 106, a speaker 110, an external 
output terminal 112, a microphone 111, a voice processor 

15 109, and a main controller 104. 

The radio transceiver 101 performs transmission and 
reception with base stations using the antenna 100. The 
radio data controller 102 controls the radio transceiver 
101, and modulates data to be transmitted to a base station 

20 and demodulates data received from a base station. The 
display 103 displays status of the mobile phone. The 
manipulation input unit 106 is provided with plural keys 
with which the user manipulates the mobile phone. The 
speaker 110 outputs voice data received from a base station 

25 as voice information to the user. The external output 



terminal 112 outputs information held by the mobile phone 
to the outside. The microphone 111 converts voice 
information of the user into voice data- The voice 
processor 109 performs an analog/digital conversion or a 
5 digital/analog conversion of input/output voices to the 
speaker 110, the microphone 111 and the external output 
terminal 112. The main controller 104 controls the 
operation of each component described above by reading out 
codes in a program ROM 105 and by using a RAM 107 as a 

10 working area. The main controller 104 performs the 

aforementioned operational control based on a synchronizing 
clock from a real time clock 108. Further, the main 
controller 104 protects data required to be kept even after 
the power turned off, by evacuating it on a nonvolatile 

15 flash ROM 113. 

As shown in Fig. 4, cells A 202 through J 211 of 
multiple base stations A 212 through J 221 are arranged so 
as to overlap one another in some portions. Fig. 4 shows a 
case in which a user moves from a base station 215 as a 

20 starting point toward another cell A 202, B 203, C 204, E 

v. 

206, F 207, G 208, H 209, I 210 or J 211 of a base station 
A 212, B 213, C 214, E 216, F 217, G 218, H 219, I 220, or 
J 221. In order to simplify the explanation, a case that a 
user is expected to move along a moving route 201 in Fig. 4 
25 will be described first. Processing of a hand-over in a 
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1 I 

conventional PDC system, in the case of moving along the 
moving route 201 in Fig. 4, will be described based on Fig. 
1. 

In Fig. 4, the user is assumed to stay at the cell D 
205 of the base station 215 initially, with a mobile phone 
200 at hand. 

When the user is located in the cell D 205 of the 
base station D 215, the strength of receiving power that 
the mobile phone 200 receives from the base station D 215 
is assumed to be Pd, and the strength of receiving power 
that the mobile phone 200 receives from the adjacent base 
station A 212 is assumed to be Pa. In the following 
conventional example, cases where a subscription b, c, e, f, 
g, h, i or j is added to the reference symbol Pd show the 
strength of receiving power corresponding to the base 
station B, C, E, F, G, H, I or J, respectively. 

First, the mobile phone 200 searches for a frequency 
receivable at a place where it is currently located, checks 
from which base station it can receive the strongest 
receiving power, and then establishes a channel with the 
base station from which it receives the strongest receiving 
power . 

In the PDC system, although a portion of the cell of 
a base station and a portion of the cell of another base 
station overlap, there is no case that a cell completely 
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incorporates another. Thus, initial searching targets in 
this Fig. are, besides the receiving power from the base 
station D 215 where the user is located, receiving power 
Pda, Pdb, Pdc, Pde, Pdf and Pdg from the base stations A 
5 212, B 213, C 214, E 216, F 217, and G 218. The mobile 

phone 200 checks the receiving power with reference to all 
of these (S302, S304, S305) . It should be noted that 
although the strength of the receiving power Pda, Pdb, Pdg 
are exemplary shown in Fig. 1, the mobile phone 200 also 
10 checks the strength of other receiving power Pdc, Pde, Pdf, 
Pdh, Pdi, and Pd j , and collects data for performing a hand- 
over . 

In the PDC system, frequencies from all adjacent base 
stations are different, respectively. Therefore, the 

15 mobile phone 200 discriminates the base station based on 
the difference of the frequency. In the initial state 
shown in Fig. 4, the strength of the receiving power of the 
radio wave from the base station D 215, where the user is 
located, is the highest, so that a wireless channel is 

20 established with the base station D 215 (S305: Yes). 

As the user moves and the mobile phone 200 approaches 
the cell G 208 adjacent to the cell D 205, the values of 
the receiving power strength Pd and Pdg come close. 
Further, when the user passes through the overlapping 

25 portion of the cell G 208 and the cell D 205 so as to move 
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into the cell G 208, the values of the receiving power 
strength Pd and Pdg from the two base stations are reversed 
(S305: No). Here, it is determined that the conditions for 
a hand-over are satisfied and the base station D 215 
5 performs a hand-over from the base station D 215 to the 
base station G 218 (S308). 

The aforementioned document may be read that at the 
time of the hand-over from the base station D 215 to the 
base station G 218, only the cell G 208 of the base station 
10 G 218 is checked. However, all cells surrounding the cell 
D 205, which is the initial service area cell, are checked 
to determine whether a hand-over should be made to each of 
the cells, as shown in Fig. 1. This is because the 
conventional technique shown in Fig. 1 does not have 
15 historical data from which a movement of the user can be 

predicted. Therefore, the mobile phone carried by the user 
must monitor all cells, that is, all cells surrounding the 
base station D 215 in the case shown in Fig. 4, so as to 
identify a destination cell to which the user moves. The 
20 historical data corresponds to data of the moving route 201 
in the case of Fig. 4. 

Now, in a case that a user moves to multiple cells of 
base stations at random, it is almost impossible to predict 
the destinations of the user. However, there may be a case 
25 that destinations of the user moving multiple cells can be 
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predicted. Such a prediction is possible when the user 
moves according to a certain rule. For example, when a 
user moves to a station to go to work, when a user moves to 
a specific destination taking a route bus or a train, when 
5 a user moves to a specific destination using a main channel, 
or the like, the movement of the user can be predicted with 
a certain probability. 

As obvious from the aforementioned examples, it is 
possible to predict a movement of a user if the movement of 
10 the user has a certain rule. 

The present invention is characterized in that a 
check for a hand-over is performed based on a rule 
indicated by the movement of a user. Next, using a history 
of order of channels being established for each base 
15 station along with the movement of the user, or a history 
of the number of channels being established for each base 
station along with a hand-over, as a rule indicated by the 
movement of the user, an example of performing a check for 
a hand-over according to the movement of the user will be 
20 described below, based on the history. Note that rules 

indicated by the movement of a user are not limited to the 
aforementioned examples using the histories. 

The history data indicating a rule of the movement of 
a user, as described above, is recorded on the RAM 107 by 
25 the main controller 104, and is stored on the flash ROM 113 
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when the power of the mobile phone 200 is turned off. An 
embodiment of the present invention will be explained with 
reference to Figs. 5 to 7 . 

Fig. 6 shows an example in which a base station to 
5 which a user may move is predicted based on history data of 
the number of channels being established for respective 
base stations along with the movements of the user, then a 
check for a hand-over is performed. 

It is assumed that the user is located within the 

10 cell D 205 of the base station D 215 and the mobile phone 
200 carried by the user is in the state of establishing a 
channel with the base station D 215 in the cell D 205. 

When the user is located within the cell D 205 of the 
base station D 215, the main controller 104 of the mobile 

15 phone 200 predicts a base station to which the user may 
move. That is, the main controller 104 searches whether 
the history data of the number of channels being 
established for respective base station along with the 
hand-over exists on the RAM 107 or on the flash ROM 113. 

20 If the main controller 104 finds the history data on 

the RAM 107 or on the flash ROM 113, then confirms whether, 
in the history data found, there is history data showing 
that the user has moved from the cell D 205, with which the 
channel is currently established, to the next cell (S401). 

25 Upon confirmation, the main controller 104 predicts and 
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identifies a cell to which the user may move. This 

processing is proceeded as follows. 

First, the main controller 104 searches for a history 

about the "base station D" in the items of base station 

names in the history information shown in Fig. 6. 

If there is no history about the base station D, it 
is considered that the user moved into the cell D (205) of 
the base station D (215) for the first time. In this case, 
since there is no history data for predicting the movement 
of the user in the state of the user staying at the cell D 
205 of the base station D 215 and communicating with the 
base station, it is impossible to identify a cell to which 
the user may move. Therefore, the main controller 104 so 
processes that a cell to which the user may move cannot be 
identified in this stage (S401, NO) . Even in this case, it 
is possible to specify a cell to which the user may move, 
based on information of the next base station to which the 
user has moved. 

Next, if there is a history about the "base station 
D" in the history data shown in Fig. 6, the main controller 
104 checks whether the "power-on" field following the "base 
station" field is Yes or No. 

If the "power-on" field indicates No, the base 
station was registered by a hand-over. Therefore, the main 
controller 104 determines that the user has moved to the 
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base station D 215 in the past since the "power-on" field 
indicates No, and identifies the base station D 215 as one 
of cells to which the user may move. Then, this is 
included in the history data. 
5 If the "power-on" field indicates Yes, it means as 

follows. That is, the user was located at the cell D 205 
of the base station D 215. The power of the mobile phone 
200 was turned on within the cell D 205, and the mobile 
phone 200 established a wireless channel with the base 
10 station D 215. Since this history was registered through a 
cell search by turning on the power, the main controller 
104 has no relation with a hand-over, so that it is 
determined that this is not the cell to which the user may 
move . 

15 Now, an explanation will be given for a series of 

processes described above referring to Fig. 5. The history 
data of the "base station D" exists as the oldest history 
data, so the "power-on" field for the history data of the 
subsequent "base station G" is to be checked. Since this 

20 field indicates "No", the main controller 104 predicts 
(identifies) a cell G 208 of the base station G 218 as a 
cell to which the user may move. 

When the main controller 104 predicts, as a cell to 
which the user may move from the base station D 215, cells 

25 of other base stations in addition to the aforementioned 
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cell G 208 of the base station G 218, the following process 
is performed. In this processing, the main controller 104 
receives an annunciation transmitted from the base station 
D 215 to the mobile phone 200. Upon receipt of the 
5 annunciation, the main controller 104 compares the 

annunciation with data in the RAM 107, and confirms whether 
the code of the predicted cell is in the annunciation. The 
code of the predicted cell may be included in the 
annunciation of Fig. 5 and transmitted to the mobile phone. 

10 In the explanation below, the code of the predicted cell G 
208 is assumed to be in the annunciation. 

If predicted cell information, for example, 
information about only the predicted cell G 208, exists in 
the annunciation, only the strength Pdg of the receiving 

15 power from the base station G 218, to which the user may 
move, is monitored (S403) . If there is information about 
two or more predicted cells in the annunciation, the 
receiving power is monitored in turn for each of the base 
stations corresponding to the two or more predicted cells. 

20 If there is no information about a predicted cell in the 
annunciation, all surrounding cells received by the 
annunciation are monitored (S408) . The surrounding cells 
received in the annunciation mean cells that are close in 
distance from the base station currently connected and are 

25 preferentially set as targets of searching. The strengths 
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of the receiving power from the base stations having these 
cells are monitored. 

When, as the mobile phone 200 moves along the route 
201, the strength Pdg of the receiving power from the base 
5 station G 218 of the predicted cell becomes larger than the^ 
strength Pd of the receiving power from the base station D 
205 which is the cell of the service area (S404), the 
mobile phone 200 transmits a hand-over request to the base 
station D 215 based on the control of the main controller 

10 104. The base station D 215 determines whether the request 
from the mobile phone 200 includes a hand-over, and 
performs the hand-over if necessary (S405) . When the base 
station D 215 performs the hand-over, the main controller 
104 of the mobile phone 200 records information about the 

15 base station D 215, which has performed the hand-over, in 
the RAM 107 (S406) . Here, "No" is recorded in the "power- 
on" field". 

In the aforementioned explanation, it is premised 
that the moving route 201 has set beforehand and the user 

20 moves along the moving route 201. However, the user does 
not always move in a direction to the cell G 208 of the 
base station G 218. The user may, by some reasons, move to 
a direction other than the cell G 208 of the base station G 
218. An explanation will also be given for this case. 

25 In Fig. 4, when the user moves from the cell D 205 of 
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the base station D 215 to the cell A 202 of the base 
station A 212, the strength Pdg of the receiving power from 
the base station G 218, which is monitored since the user 
may move to, is changed to be lowered. 
5 When the strength Pdg of the receiving power from the 

base station G 218 monitored becomes lower than a threshold, 
the main controller 104 of the mobile phone 200 determines 
that the user takes a movement different from the normal 
one. Then, the target of monitoring the strength of 

10 receiving power from a base station is changed to all 

surrounding cells included in the announcement from the 
base station D 215, Note here that the threshold is set so 
as to secure the communication quality between a base 
station and the mobile phone. The surrounding cells 

15 include the base station A 212, the base station B 213, the 
base station C 214, the base station E 216, the base 
station F 217, and the base station G 218, which are close 
in distance from the base station D 215 and are 
preferentially set as monitoring targets. These base 

20 stations are limited to those surrounding the base station 
D which is the source of the movement, and close in 
distance from the base station D 215. This point differs 
from the conventional technique. 

The main controller of the mobile phone 200 compares 

25 the strength of the receiving power Pdg from the base 
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station G 218 predicted as the destination with the 
strengths of the receiving power Pa, Pb through Pf from the 
rest of the base stations A 202, B213 through F217. 

Fig. 5 shows a case of comparing the strength of the 
receiving power Pc from the base station C 214 with the 
strength of the receiving power Pdg from the base station G 
218 predicted as the destination of the user. Here, the 
user moves to the cell C 204 of the base station C 214, 
away from the G 208 of the base station G 218 which is 
predicted as the destination by the mobile. Thus, the 
strength of the receiving power Pc from the base station C 
214, to which the user is actually approaching, gradually 
increases comparing with the strength of the receiving 
power Pdg from the base station G 218 (S407, No) . 

In a case of the user moving to the base station C 
214, history data which should predict the movement of the 
user is not stored on the RAM 107 of the mobile phone 200. 
Thus, the main controller 104 of the mobile phone 200 
monitors based on information, about cells close in 
distance from the source base station, included in the 
announcement from the base station, and determines whether 
the request of hand-over is necessary or not (S408) . 

Also in this process, in order to predict the 
destination of the user, the main controller 104 of the 
mobile phone 200 records in the RAM 107 information about 
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the base station performing the hand-over (S409) . 

Although the hand-over is performed by monitoring the 
strengths of the receiving power from base stations in the 
above explanation, it is not necessary to use the strength 
of the receiving power as a trigger. Instead of the 
strength of the receiving power, a SIR (signal interference 
wave output ration) or a BER(bit error rate) may be used to 
perform a hand-over. 

Further, there may be a case that history information 
for predicting the destination of the user is not stored on 
the RAM 107 of the mobile phone since, for example, the 
mobile phone has just been bought, or predicted cells are 
not stored on the RAM 107 since the user has never moved. 
In such a case, the present invention monitors, based on 
data of the surrounding cells included in an announcement 
from a base station, the strengths of the receiving power 
from the base stations having these cells, and based on the 
monitoring result, registers the base station (S408) . Also 
in this case, the main controller 104 records information 
about the base station performing the hand-over in the RAM 
107 (S409) . 

In the above explanation, the condition for 
monitoring the surrounding cells according to the 
information about the surrounding cells is determined by 
the strength of the receiving power Pdg from the base 
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station. However, in a case that the strength of the 
receiving power Pdg is smaller than the threshold but the 
varying range of the strength of the receiving power Pd is 
set within a certain range without any rapid attenuation, 
5 it is assumed that a movement to the outside of the service 
area cell is not likely, so that unnecessary cell searches 
are not performed by not transferring to monitoring of the 
surrounding cells. This can reduce power consumption. The 
threshold value is set so as to secure the communication 
10 quality between the base station and the mobile phone. 

Further, in a case that the user moves in a direction 
to the cell F 207 of the base station F 217 while 
connecting a channel with the base station D 215, the 
strength Pdg of the receiving power from the base station G 
15 218 predicted as the destination of the user will not 

change a lot, if the distant from the base station D 215 to 
the base station G 218 and the distant from the base 
station D 215 to the base station F 217 are almost the same. 
Only the value of Pd of the source base station D 215 shows 
20 a dropping tendency. 

In this case, it is difficult to predict to which of 
the base station G 218 or the base station F 217 the user 
moves, away from the base station D 215. Here, by setting 
the strengths of the receiving power from the surrounding 
25 cells as monitoring targets, in particular, Pdg and Pf from 
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the base station G 218 and the base station F 217, and 
monitoring the changes in the strengths Pdg and Pf of the 
receiving power, either the base station G 218 or the base 
station F 217 is selected, then the hand-over request is 
determined whether it is required or not (S408) . 

Fig. 6 is a schematic diagram showing history 
information at the time of recording in the RAM 107 only 
information about the base station which performed hand- 
over at the time of the hand-over as described above. 
Items of histories to be recorded include a power-on field 
indicating whether a base station establishing a channel 
and the establishment relate to a cell search performed 
when the power was turned on. Next, an explanation will be 
given for what kind of and how data is recorded in Fig. 6, 
by each step of Fig. 4. 

Upon an operation of turning on the power of the 
mobile phone 200 not shown in Fig. 4, the mobile phone 200 
performs a cell search related to a location registering 
operation, and checks to which base station the mobile 
phone belongs. In Fig. 5, assuming that the power is 
turned on within the cell D 205, the name of the base 
station D 215 and the fact that the registration is caused 
by turning the power on are recorded in the latest item of 
the history. The main controller 104 records in the RAM 
107 whether the power is turned on or not. Therefore, 
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there is an advantage that no history information having no 
consistency is stored in the event that, for example, the 
mobile phone has been moved along with the user while the 
power is turned off, and it is turned on again at a place 
distant from the cell which was finally registered. 

Next, in the step S405 in Fig. 5, the base station G 
218 is registered in the latest item of the history when a 
hand-over from the base station D 215 to the base station G 
218 is performed. At this time, it is registered that this 
is not caused by turning the power on, in the RAM 107. 
Thus, a hand-over from the base station D 215 to the base 
station G 218 is recorded. Similarly, if the user moves to 
the cell J 211, the fact that the movement to the base 
station J 221 is not caused by turning the power on is also 
registered in the latest history information. By 
registering from time to time as aforementioned, an area 
for storing the history information allocated to the RAM 
107 becomes full at last. Then, the oldest one (in Fig. 6, 
data related to the "base station D" on the top row) is 
deleted so as to record a new one. 

In the present system, a subsequent cell in the 
history is set as a candidate for a predicted cell, by 
searching for the name of the base station currently 
connecting the channel in the history. Therefore, it is 
advantageous that even an adjacent cell recorded can be 
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eliminated from candidates for a predicted cell. For 
example, if it is the user's custom to move from the cell D 
205 in Fig. 4 to the cell E 206 via the cell G 208, this 
information is recorded as a history, and when the user 
5 moves into the cell D 205 next time, it is possible not to 
check the cell E 206 and only check the cell G 208. 
Therefore, the power consumption of the mobile phone 200 
can be reduced. 

It should be noted that the structure of each history 

10 is not limited to the aforementioned. For example, there 
may be no power-on field, or.there may be other items. 

In another case, it may be desired to secure the 
available capacity of the memory, although tracking of the 
moving path is not so required. In the history management 

15 method in the system shown in Fig. 6, a base station is 

registered as one item at each time it is passed, although 
some base stations may be frequently passed. Thus, it 
cannot be said that the storage area is effectively 
utilized. Fig. 7 is a schematic diagram showing a storing 

20 system of history, which solves this problem. Explanation 
will be given for a case using this method for recording 
history information. In this system, the recording items 
of the history information are a base station name, number 
of connections, and the latest update date. Further, the 

25 same base station name will not appear for multiple times 
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in the history information, and is always managed by one 
information, which differs from the method for recording 
history information in Fig. 6. Further, this system does 
not change processing regardless of a channel being 
5 established by turning the power on or by a hand-over. 

In the case of the power being turned on within the 
cell D 205 as shown in Fig. 5, a cell search relating to a 
location registering operation is performed, and once a 
channel is connected with the base station D 215, the 
10 number of connection relating to the base station D is 

increased for one, so that the information about the latest 
update date is updated. Similarly, when a hand-over to the 
base station G 218 is performed, the number of connection 
relating to the base station G is increased for one 
15 regardless of the fact that the main controller 104 

receives a hand-over from any cell adjacent to the cell G 
208, and the information about the latest update date is 
updated. 

If the number of registered base stations reaches a 
20 certain number and the memory (RAM 107) for registering the 
history is out of capacity space, the main controller 104, 
when registering the. next, new base station data, refers to 
the latest update date and uses an LRU algorithm for 
deleting the item having the oldest, latest update date, 
25 which makes it possible to register the new history of the 
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base station. 

Further, the present system is capable of not 
increasing the monitoring targets inadvertently, since a 
base station is set as a monitoring target after the number 
5 of hand-over to it reaches a certain number. For example, 
if the determination basis of a monitoring target is set to 
be twenty times or more, the base station D, the base 
station G, and the base station J may be set as monitoring 
targets preferentially, but the base station A and the base 

10 station C must not be set as monitoring targets. 

Although the case of PDC system is described in the 
above explanation, the case of W-CDMA system is basically 
the same. However, there are some minor differences in its 
practice. For example, the same frequency is used for each 

15 base station, an identification of base station is 
performed by a difference in scrambling codes, an 
initiative for a hand-over is taken by a base station, it 
is possible to include a pico-cell in a micro cell, and the 
like. In practice, however, the mobile phone 200 monitors 

20 the state of a cell, and it is possible to identify the 
monitoring target on the mobile terminal side (S701) . 
Accordingly, it is also possible to apply a limitation to 
monitoring targets . 

It should be noted that even when the power of the 

25 mobile phone is turned off, the history information about 
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the hand-over described above is desirable to be stored. 
Therefore, it is preferable that data on the flash ROM 113 
be copied onto the RAM 107 when the power is turned on, and 
adding processing of the history be performed on the RAM 
5 107, and when the power is turned off, the history 

information on the RAM 107 be copied; onto the flash ROM 113 
beforehand. Although a mobile phone is used as a mobile 
terminal, another device than a mobile phone may be used as 
a mobile terminal. 

10 

(Effect) 

As described above, the present invention is capable 
of predicting a destination of a hand-over from the cell of 
a service area, based on the past hand-over history. 

15 Therefore, monitoring of the surrounding cells can be 
limited to predicted cells to which a hand-over may be 
performed. As such, cells to which a hand-over is less 
likely to be performed are not monitored. This improves 
accuracy for searching surrounding cells, so that the 

20 communication quality is also improved. 



